Multiple sites of ethanol action in alpha1 and alpha2 glycine receptors suggested by sensitivity to pressure antagonism.
The current study used an ethanol antagonist, increased atmospheric pressure, to test the hypothesis that ethanol acts on multiple sites in glycine receptors (GlyRs). The effects of 12 times normal atmospheric pressure of helium-oxygen gas (pressure) on ethanol-induced potentiation of GlyR function in Xenopus oocytes expressing human alpha1, alpha2 or the mutant alpha1(A52S) GlyRs were measured using two-electrode voltage clamp. Pressure reversibly antagonized potentiation of glycine in alpha1 GlyR by 40-200 mm ethanol, but did not antagonize 10 and 25 mm ethanol in the same oocytes. In contrast, pressure did not significantly affect potentiation of glycine by 25-100 mm ethanol in alpha2 GlyRs, nor did pressure alter ethanol response in the A52S mutant. Pressure did not affect baseline receptor function or response to glycine in the absence of ethanol. These findings provide the first direct evidence for multiple sites of ethanol action in GlyRs. The sites can be differentiated on the basis of ethanol concentration, subunit and structural composition and sensitivities to pressure antagonism of ethanol. Parallel studies with butanol support this conclusion. The mutant alpha1(A52S) GlyR findings suggest that increased attention should be focused on the amino terminus as a potential target for ethanol action.